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(54) Switch unit and portable terminal device using the switch unit 

(57) Printed boards 31 and 38 are disposed in two 
layers inside a casing 1, and a selector cursor key and 
fixer keypad 21 is provided on the cover 2. Selector cur- 
sor key switches 34 are provided on the first printed 
board 31 on the keypad 21 side while a fixer key switch 
39 is provided on the second printed board 38. A protru- 
sion portion 21a of the keypad 21 is made to penetrate 
a through hole 33 of the first printed board 31 so as to 
face the fixer key switch 39. The selector cursor key 
switches 34 and the fixer key switch 39 are arranged 
adjacently to each other in planar view so as to be able 
to be pushed and operated through one selector cursor 
key and f ixer keypad 21. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Technical Held of the Invention 5 

[0001 ] The present invention relates to a switch unit 
operated by pushing a keypad, and to a portable termi- 
nal device having such a switch unit 

2. Description of the Related Art 

[0002] Conventionally, there is known a portable 
terminal device such as a portable telephone or the like, 
which has a switch unit provided with selector cursor 
key switches for selecting data displayed on a display 
portion, and a fixer key switch for fixing the selected 
data, those switches being operated by pushing key- 
pads. JP-A-9-26131 1 discloses an example of a porta- 
ble telephone which uses such selector cursor key 
switches and a fixer key switch instead of conventional 
ten-keys (number keys). There is also conventionally 
known a portable terminal device, such as a portable 
telephone, having selector cursor key switches and a 
f ixer key in addition to ten-key switches. In such a port- 
able telephone, a housing is generally constituted by a 
casing 1 and a cover 2 as shown in Fig. 7. In addition, 
the cover 2 is provided with ten-keypads 3 through 
which a numerical value such as a phone number or the 
like is inputted, a selector cursor keypad 4 having a 
scrolling function, a fixer keypad 5 having a fixer switch 
function, transmitter and receiver portions 6 and 7, a 
display portion 8 for displaying input characters or fig- 
ures, and an antenna 9. To register a phone number in 
this portable telephone, the selector cursor keypad 4 is 
first used to confirm a phonebook registration area dis- 
played on a menu section of the display portion 8, and 
then the fixer keypad 5 is pushed. Thus, registration 
with a phonebook is permitted. The ten-keypads 3 are 
pushed in this state to thereby input a name and a 
phone number to be registered, and then the fixer key- 
pad 5 is pushed to perform registration. 
[0003] Alternatively, JP-A-8-96665 discloses 
another multi-input switch for generating a signal corre- 
sponding to the tilting direction of an operating shaft 
tilted by a tilting operation, and a signal corresponding 
to a push operation. In such a multi-input switch, gener- 
ally, as shown in Fig. 8, a switch board 13 is disposed on 
the bottom surface of a switch casing 12 retained in a 
switch chassis 11, and a first switch 14 is disposed at 
the center of the top surface of the switch board 1 3 while 
a second switch 15 is disposed around the first switch 
14. In addition, an operating shaft 16 constituted by a 
straight rod portion and a flange portion is disposed so 
that a protrusion portion on the lower surface of the 
flange portion faces the first and second switches 14 
and 15 on the switch board 13, and the straight rod por- 
tion projects tiltably on the top surface of the switch cas- 



ing 12. A switch pad 17 is attached to the top of the 
projecting straight rod portion. 
[0004] In addition, JP-A-1 39880 discloses a multi- 
input switch in which the tilt of the operating lever brings 
a movable contact member or a metal operating lever 
into an electrical connection with a predetermined place 
of an annular resistor, and makes electrical conduction 
between the resistor and a fixed electrode, so that an 
electric signal corresponding to the tilting direction of 
the operating lever can be extracted. Thus, the multi- 
input switch can be made snail and thin. 
[0005] In the background-art portable terminal 
device such as a portable telephone or the like having 
selector cursor key switches and a fixer key switch and 
described with reference to Fig. 7, the selector cursor 
keypad 4 and the fixer keypad 5 are disposed sepa- 
rately, so that the area occupied by the key input portion 
becomes large as a whole, and it will be an obstacle to 
prospective miniaturization of the portable terminal 
device. Thus, it is considered that the multi-input switch 
disclosed in JP-A-8-96665 described with reference to 
Fig. 8 is applied to the case where selector cursor key 
switches and a fixer key switch are disposed adjacently 
to each other, and the selector cursor key switches and 
the fixer key switch are integrated. However, in the back- 
ground-art multi-input switch, as described above, the 
switch board 1 3 is disposed on the bottom surface of the 
switch casing 12 retained in the switch chassis 1 1 , and 
the first switch 14 is disposed at the center of the top 
surface of the switch board 13 while the second switch 
15 is disposed around the first switch 14. In addition, the 
operating shaft 16 constituted by the straight rod portion 
and the flange portion is disposed so that the protrusion 
portion on the lower surface of the flange portion faces 
the first and second switches 14 and 15 on the switch 
board 13, and the straight rod portion projects tiltably on 
the top surface of the switch casing 12. The switch pad 
17 is attached to the top of the projecting straight rod 
portion. Accordingly, the switch unit is large as a whole, 
and the structure thereof is complicated, so that the cost 
increases. As disclosed in JP-A-6-1 39380, there is 
another multi-input switch which is designed to extract 
an electric signal in accordance with the tilting direction 
of an operating lever without using a push switch, so 
that the mufti-input switch can be made small and thin. 
However, also in this case, the multi-input switch has a 
basic structure similar to that shown in Fig. 8. That is, 
the switch unit is large as a whole, and the structure is 
complicated, so that the cost increases. 

SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to pro- 
vide a switch unit operated by pushing a keypad, the 
switch unit being reduced in size and simplified in struc- 
ture in order to reduce the cost, while two kinds of 
switches can be disposed adjacently to each other. It is 
another object of the present invention to provide a port- 
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able terminal device In which the above-mentioned 
switch unit is used so that the portable terminal device 
can be reduced in space for a key input portion, and in 
size and cost as s whole, and is superior in operation 
performance 

[0007] According to the present invention, there is 
provided a switch unit in which two layers of printed 
boards are provided with switches respectively so that 
the switches can be operated by pushing keypads pro- 
vided on the housing. In addition, according to the 
present invention, such a switch unit is used in the port- 
able terminal device. 

[0008] According to this switch unit, two kinds of 
switches can be allocated to two layers of printed 
boards so as to be disposed adjacently to each other in 
planar view. Accordingly, keypads for the switches can 
be disposed at a place, and also can be made into one 
keypad miniaturized by integral forming, so that the 
switch unit can be miniaturized. In addition, the switches 
are disposed at high and low levels separately The 
degree of freedom on mechanism is therefore 
increased so that the structure can be simplified, and 
the cost can be restrained. In addition, when this switch 
unit is used in the portable terminal device, for example, 
selector cursor key switches and a fixer key switch can 
be disposed adjacently to each other in planar view so 
that their keypads can be integrated. As a result the 
space for a key input portion can be reduced, so that it 
is possible to obtain a portable terminal device which is 
small in size, low in cost and superior in operation per- 
formance. 

[0009] According to a first aspect of the present 
invention, there is provided a switch unit comprising two 
layers of printed boards disposed inside a housing, the 
printed boards being provided with switches respec- 
tively so that the switches can be operated by pushing 
keypads provided on the housing. Thus, the two kinds of 
switches can be disposed adjacently to each other in 
planar view. Accordingly, the switch unit can be minia- 
turized, and the structure can be also sinrplif ied, so that 
the cost can be restrained. 

[001 0] According to a second aspect of the present 
invention, there is provided a switch unit conrprising two 
layers of printed boards disposed inside a housing, the 
printed boards being provided with witches respec- 
tively so that the switches can be operated by pushing a 
single keypad provided on the housing. Thus, the two 
kinds of switches can be disposed adjacently to each 
other in planar view, so that their keypads can be minia- 
turized by integral forming. Accordingly, the switch unit 
can be miniaturized, and the structure can be also sim- 
plified, so that the cost can be restrained. 
[0011] According to a third aspect of the present 
invention, the keypad is formed from an elastic material 
in the switch unit, so that the switches can be pushed 
and operated by the elastic deformation of the elastic 
material. 

[0012] According to a fourth aspect of the present 



invention, the elastic material is an elastomer material in 
the switch unit of the third aspect. Accordingly, the 
switches can be pushed and operated by the elastic 
deformation of the elastomer material. 

5 [0013] According to a fifth aspect of the present 
invention, in the switch unit, an input key of the switch 
provided on one of the two layers of printed boards is 
disposed at a center of the keypad while an input key of 
the switch provided on the other printed board is dis- 

10 posed around the input key disposed at the center. 
Accordingly, it is possible to improve the miniaturization 
and operation performance of the keypad. 
[0014] According to a sixth aspect of the present 
invention, in the switch unit, the one printed board is dis- 

15 posed on the keypad side while the other printed board 
is disposed on the opposite side to the keypad, and 
wherein the keypad has a protrusion portion disposed 
to penetrate a hole provided in the one printed board so 
as to face the switch provided on the one printed board, 

20 so that the switch provided on the one printed board is 
operated through the protrusion portion when the key- 
pad is pushed. Accordingly, the switches provided on 
the two layers of printed boards can be operated 
through one keypad, and the switches are located at 

25 high and low levels separately. The degree of freedom 
on structure is therefore increased so that the structure 
can be simplified. 

[001 5] According to a seventh aspect of the present 
invention, the switch provided on the above-mentioned 
30 one printed board, that is, on the printed board on the 
keypad side is a contact switch in the switch unit. The 
switch can be therefore operated by pushing the key- 
pad. 

[001 6] According to an eighth aspect of the present 

35 invention, in the switch unit, the keypad is formed from 
an elastomer material transmitting light, and wherein 
back light lamps different in colors are disposed on the 
two layers of printed boards respectively. Accordingly, 
by lighting these back light lamps individually, the selec- 

40 tor cursor key portion and the fixer key portion can be 
indicated distinctively, for example, in the condition that 
it is dark in the surroundings. 
[0017] According to a ninth aspect of the present 
invention, in the switch unit, the switch provided on one 

45 of the two layers of printed boards is a multi-input switch 
having q contact circuits. Accordingly, the switch can be 
formed as a multi-input switch having switch circuits 
numbering in n which is an optional number. 
[0018] According to a tenth aspect of the present 

so invention, there is provided a portable terminal device 
using a switch unit comprising two layers of printed 
boards disposed inside a housing, the printed board 
being provided with switches respectively so that the 
switches can be operated by pushing keypads provided 

55 on the housing. It is therefore possible to obtain a port- 
able terminal device which is small in size, low in cost 
and superior in operation performance, using a switch 
unit in which two kinds of switches can be disposed 



3 



EP 1 024 644 A2 



6 



adjacently to each other in planar view so that the switch 
unit can be miniaturized, and the structure can be also 
simplified so that the cost can be restrained. 
[0019] According to an eleventh aspect of the 
present invention, there is provided a portable terminal 
device using a switch unit comprising two layers of 
printed boards disposed inside a housing, the printed 
board being provided with switches respectively so that 
the switches can be operated by pushing a single key- 
pad provided on the housing. It is therefore possible to 
obtain portable terminal device which is small in size, 
low in cost and superior in operation performance, using 
a switch unit in which two kinds of switches can be dis- 
posed adjacently to each other in planar view, and their 
keypads can be miniaturized by integral forming, so that 
the switch unit can be miniaturized, the structure can be 
also simplified, and the cost can be restrained. 
[0020] According to a twelfth aspect of the present 
invention, there is provided a portable terminal the com- 
prising: a display portion for displaying data including 
characters; an input portion for selecting and fixing the 
data displayed on the display portion; a control portion 
for displaying the data selected and fixed by the input 
portion on the display portion; and a memory portion for 
storing the data; the input portion including a switch unit 
constituted by a selector cursor key switch for selecting 
data displayed on the display portion, a fixer key switch 
for fixing the selected data, and keypads for operating 
the selector cursor key switch and the fixer key switch 
respectively by depression of the key-pads; wherein the 
keypads for operating the selector cursor key switch and 
the fixer key switch respectively are formed into an inte- 
grated keypad. It is therefore possible to obtain the port- 
able terminal device which is small in size, low in cost 
and superior in operation performance, using a switch 
unit in which the selector cursor key switches and the 
fixer key switch can be disposed adjacently to each 
other in planar view, and their keypads can be miniatur- 
ized by integral forming, so that the switch unit can be 
miniaturized, the structure can be also simplified, and 
the cost can be restrained. 

[0021] According to a thirteenth aspect of the 
present invention, in the portable terminal device, the 
input portion includes ten-key switches and ten-keypads 
for operating the ten-key switches when being pushed. 
Accordingly, numerical values can be inputted through 
the ten-key switches. 

[0022] According to a fourteenth aspect of the 
present invention, in the portable terminal device, the 
integrated keypad of the switch unit is formed from an 
elastic material. Accorcfingly, the respective switches 
can be pushed and operated by the elastic deformation 
of the elastic material. 

[0023] According to a fifteenth aspect of the present 
invention, in the portable terminal device, the elastic 
material is an elastomer material. Accordingly, the 
respective switches can be pushed and operated by the 
elastic deformation of the elastomer material. 



[0024] According to a sixteenth aspect of the 
present invention, in the portable terminal device, a fixer 
key is disposed at a center of the integrated keypad 
while selector cursor keys are disposed around the fixer 

5 key. It is therefore possible to improve the miniaturiza- 
tion and operation performance of the keypad. 
[0025] According to a seventeenth aspect of the 
present invention, in the portable terminal device, the 
selector cursor key switch and fixer key switch of the 

io switch unit are provided on a printed board disposed 
inside a portable terminal device housing, and wherein 
the integrated keypad for operating the selector cursor 
key switch and fixer key switch of the switch unit is pro- 
vided on the portable terminal device housing. Since 

is the switch housing is constituted by use of the portable 
terminal device housing, the cost is restrained from 
increasing. 

[0026] According to an eighteenth aspect of the 
present invention, in the portable terminal device, the 

20 selector cursor key switch and fixer key switch of the 
switch unit are provided on two separately disposed lay- 
ers of printed boards respectively. It is therefore possi- 
ble to obtain portable terminal device which is small in 
size, low in cost and superior in operation performance, 

25 using a switch unit in which the selector cursor key 
switches and the fixer key switch can be disposed adja- 
cently to each other in planar view, and their keypads 
can be miniaturized by integral forming, so that the 
switch unit can be miniaturized, the structure can be 

30 also simplified, and the cost can be restrained. 

[0027] According to a ninteenth aspect of the 
present invention, in the portable terminal device, the 
switch unit is configured so that a first one of the printed 
boards provided with the selector cursor key switch is 

35 disposed on the integrated keypad side while a second 
one of the printed boards provided with the fixer key 
switch is disposed on the opposite side to the integrated 
keypad of the first printed board, and wherein the inte- 
grated keypad has a protrusion portion which is made to 

40 penetrate a hole provided in the first printed board so as 
to face the f ixer key switch so that the fixer key switch is 
operated through the protrusion portion when the inte- 
grated keypad is pushed. The selector cursor key switch 
and the fixer key switch provided on two layers of printed 

45 boards can be operated through one keypad respec- 
tively, and the switches are located at high and low lev- 
els separately. The degree of freedom on structure is 
therefore increased so that the structure can be simpli- 
fied. As a result, it is possible to make the portable ter- 

50 minal device small in size, low in cost and improved in 
operation performance. 

[0028] According to a twentieth aspect of the 
present invention, in the portable terminal device, the 
selector cursor key switch is a contact witch. Accord- 
55 ingly, the switch can be operated by pushing the key- 
pad. 

[0029] According to a twenty-first aspect of the 
present invention, in the portable terminal device, the 
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integrated keypad is formed from an elastomer material 
transmitting light, and wherein back light lamps in differ- 
ent colors are disposed on the first and second printed 
boards respectively. Accordingly, by lighting these back 
light lamps individually, the selector cursor key portion 
and the fixer key portion can be indicated distinctively, 
for example, in the condition that it is dark in the sur- 
roundings. 

[0030] According to a twenty-second aspect of the 
invention, in the portable terminal device, the selector 
cursor key switch is a multi-input switch having n contact 
circuits. Accordingly, the switch can be formed as a 
multi-input switch having switch circuits numbering in n 
which is an optional number. 

BRIEF PE-SCPIPTIQN OF DRAWINGS 
[0031] 

Fig. 1 is an external appearance view of a portable 
telephone according to a first embodiment of the 
present invention. 

Fig. 2 is an external appearance view of the porta- 
ble telephone shown in Fig. 1, showing a state 
where a cover and keypads have been removed. 
Fig. 3 is a sectional view near a selector cursor key 
and f ixer keypad of the portable telephone shown in 
Fig. 1. 

Fig. 4 is a sectional view near a selector cursor key 
and f ixer keypad of a portable telephone according 
to a second embodiment of the present invention. 
Fig. 5 is a sectional view near a selector cursor key 
and fixer keypad of a portable telephone according 
to a third embodiment of the present invention. 
Fig. 6 is an external appearance view of a portable 
telephone according to a fourth embodiment of the 
present invention. 

Fig. 7 is an external appearance view of a back- 
ground-art portable telephone. 
Fig. 8 is a sectional view of a background-art multi- 
input switch. 

DETAILED DESCRIPTION OF THE PRESENT INVEN- 
TION 

[0032] The present invention will be described in 
detail with reference to Figs. 1 to 6. 

(First Embodiment) 

[0033] Figs. 1 to 3 involve a first embodiment of the 
present invention. Fig. 1 shows an external appearance 
of a portable telephone as portable terminal device; Fig. 
2 shows the external appearance of the portable tele- 
phone shown in Fig. 1, in which a cover and keypads 
have been removed; and Fig. 3 shows a sectional struc- 
ture near a selector cursor key and fixer keypad of the 
portable telephone shown in Fig. 1 . 



[0034] In this portable telephone, a housing as a 
portable terminal device housing is constituted by a cas- 
ing 1 and a cover 2 as shown in Fig. 1. The cover 2 is 
provided with ten-keypads 3 as an input portion for 

5 inputting a numerical value such as a telephone number 
or the like, and a selector cursor key and fixer keypad 21 
formed integrally and having a scroll function and a fixer 
switch function. The selector cursor key and fixer key- 
pad 21 is formed from elastic material such as elas- 

w tomer material or the like. As shown in Fig. 1, in the 
selector cursor key and fixer keypad 21 , an elliptic fixer 
key is located at the center while triangle-marked selec- 
tor cursor keys are disposed around the elliptic fixer key. 
In addition, the cover 2 is provided with a transmitter 

is portion 6, a receiver portion 7, a cfisplay portion 8 for 
display input characters or figures, and an antenna 9. 
[0035] Inside the casing 1, there are provided a 
control circuit as a control portion for processing data 
such as input figures or characters and making the cfis- 

20 play portion 8 display the processed data, and a mem- 
ory circuit as a memory portion for storing the 
processed data (each circuit is not shown) . In addition, 
in the casing 1 , there is disposed a first printed board 31 
on the upper surface thereof, that is, on the surface to 

25 be covered with the cover 2. On the printed board 31 , 
there are provided: ten-key switches 32 in portions 
which will be put on the inner sides of the above-men- 
tioned ten-keypads 3 when the cover 2 is attached; a 
through hole 33 in the center of a portion which will be 

30 put on the inner side of the selector cursor key and fixer 
keypad 21; four selector cursor key switches 34 around 
the through hole 33 respectively; a microphone 35 at a 
portion which will be put on the inner side of the trans- 
mitter portion 6; a speaker 36 in a portion which will be 

35 put on the inner side of the receiver 7; and a liquid-crys- 
tal display 37 at a portion which will be put on the inner 
side of the display portion 8. 
[0036] As shown in Fig. 3, inside the casing 1, a 
second printed board 38 is disposed on the opposite 

40 side (lower side in Fig. 3) to the selector cursor key and 
fixer keypad 21 through the first printed board 31 , sepa- 
rately from the first printed board 31. On this second 
printed board 38, a fixer key switch 39 is provided just 
under the through hole 33 provided in the first printed 

45 board 31. A protrusion portion 21a provided at the 
center of the lower surface of the selector cursor key 
and fixer keypad 21 of the first printed board 31 pene- 
trates the through hole 33 of the first printed board 31 , 
and normally faces the fixer key switch 39 through a dis- 

so tance. In addition, built-in electric parts 40 are disposed 
on the second printed board 38 as shown in Fig. 3. 
[0037] In this embodiment, each of the selector cur- 
sor key switches provided on the first printed board 31 
and the fixer key switch 39 provided on the second 

55 printed board is constituted by a diaphragm-type push 
switch as a contact switch. 

[0038] In order to operate the fixer key switch 39, a 
center portion of the fixer keypad 21 is pushed in verti- 
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cal to the second printed board so that the fixer key 
switch 39 operates by a convex portion 21a. A gap 21a* 
between the convex portion 21a and the fixer key switch 
39 is narrower than a gap 21b' between each convex 
portion 21b and each of the selector cursor key 
switches 34. Therefore, when the fixer key switch 39 
operates by pushing the center portion of the fixer key- 
pad 21 in vertical to the second printed board, each of 
the selector cursor key switches 34 does not operate 
before the fixer key switch 39 operates. On the other 
hand, in order to operate the one of the selector cursor 
switches 34, one of the selector cursor keypads 21 is 
pushed at slant with respect to the second printed board 
so that the one of the selector cursor key switches 34 
operates by the convex portion 21b of the one of the 
cursor keypads 21. 

[0039] To perform phonebook registration in this 
portable telephone, first, a selector key provided in the 
selector cursor key and fixer keypad 21 is pushed. After 
a phonebook registration area displayed on a menu 
section of the display portion 8 is confirmed, a fixer key 
provided in the selector cursor key and fixer keypad 21 
is pushed. Thus, phonebook registration is permitted. In 
this state, the ten-keypads 3 are pushed to input a name 
and a phone number to be registered, and the fixer key 
is pushed again. Thus, the registration is completed. 
[0040] In this portable telephone, the selector cur- 
sor key switches 34 and the fixer key switch 39 are dis- 
posed adjacently to each other in planar view, when 
they are viewed from above in Fig. 3. Accordingly, the 
integrally formed selector cursor key and fixer keypad 
21 for operating the selector cursor key switches 34 and 
the fixer key switch 39 is substantially as large in planar 
view as the selector cursor keypad 4 of the background- 
art portable telephone shown in Fig. 7. Thus, the switch 
unit constituted by the selector cursor key switches 34 
on the first printed board 31 , the fixer key switch 39 on 
the second printed board 38, and the selector cursor 
key and fixer keypad 21 is formed to be compact and 
the structure of the switch unit is comparatively simple. 
In addition, the casing 1 and the cover 2 constituting the 
portable terminal device housing are designed to have 
another function as a switch housing,so that the cost 
can be restrained from increasing. In addition, since the 
selector cursor key switches 34 and the fixer key switch 
39 can be pushed and operated through one selector 
cursor key and fixer keypad 21 , the operation perform- 
ance is superior. 

(Second Embodiment) 

[0041] Rg. 4 shows a sectional structure near a 
selector cursor key and fixer keypad of a portable tele- 
phone as portable terminal device according to a sec- 
ond embodiment of the present invention. The portable 
telephone shown in this embodiment has a basic struc- 
ture which is similar to that in the first embodiment 
described previously. The external appearance of the 



portable telephone is just as shown in Rg. 1, and the 
external appearance in the state where a cover and key- 
pads have been removed is just as shown in Rg. 2. The 
portable telephone has a casing 1, a cover 2, ten-key- 

5 pads 3, a selector cursor key and fixer keypad 21, a 
transmitter portion 6, a receiver portion 7, a display por- 
tion 8, an antenna 9, a control circuit and a memory cir- 
cuit in the same manner as in the first embodiment. In 
addition, a first printed board 31 is provided on the 

10 upper surface of the casing 1. Ten-key switches 32, a 
through hole 33, selector cursor key switches 34, a 
microphone 35, a speaker 36 and a liquid crystal display 
37 are provided on the printed board 31 in the same 
way as in the first embodiment. In addition, a second 

75 printed board 38 and a fixer key witch 39 inside the 
casing 1 are provided also in the same manner, so that 
a protrusion portion 21a provided at the center of the 
lower surface of the selector cursor key and fixer keypad 
21 of the first printed board 31 penetrates the through 

20 hole 33 of the first printed board 31 , and normally faces 
the fixer key switch 39 through a distance. In addition, 
built-in electric parts 40 are disposed on the second 
printed board 38. In the case of the portable telephone 
shown in this embodiment, there are used selector cur- 

25 sor key switches 41 each constituted by a conductive 
rubber switch operated by bringing a conductive rubber 
material into electrical contact with a not-shown pattern 
provided on the first printed board 31. The fixer key 
switch 39 provided on the second printed board 38 is a 

30 diaphragm-type push switch. The operation of the 
switch unit and the operation of phonebook registration 
in the portable telephone using the switch unit are simi- 
lar to those in the first embodiment described previ- 
ously. 

35 [0042] The operation of the fixer key switch 39 and 
the operation of each of the selector cursor key switches 
41 are the same manner as the operations in the first 
embodiment In order to operate the fixer key switch 39, 
the center portion of the fixer keypad 21 is pushed in 

40 vertical to the second printed board so that the convex 
portion 21a operates the fixer key switch 39. The gap 
between the convex portion 21 a and the fixer key switch 
39 is narrower than a gap 41a of the conductive rubber 
switch of one of the selector cursor key switches 41. 

45 Therefore, when the center portion of the fixer keypad 
21 is pushed in vertical to the second printed board to 
operate the fixer key switch 39, each of the selector cur- 
sor key switches 41 is not operated before the fixer key 
switch 39 operates. On the other hand, in order to oper- 

so ate one of the selector cursor key switches 41, the 
selector cursor keypad is pushed at slant with respect to 
the second printed board to eliminate the gap 41 a of the 
conductive rubber switch of the one of the selector cur- 
sor key switches 41 , thereby operating the selector cur- 

55 sor key switch 41. 

[0043] In addition, in the same manner as in the first 
embodiment the switch unit can be formed to be com- 
pact, simplified in structure, restrained from increasing 
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the cost, and improved in operation performance. 
(Third Embodiment) 

[0044] Fig. 5 shows a sectional structure near a 
selector cursor key and fixer keypad of a portable tele- 
phone as portable terminal device according to a third 
embodiment of the present invention. The portable tele- 
phone shown in this embodiment has a basic structure 
which is similar to that in the second embodiment 
described previously. The external appearance of the 
portable telephone is just as shown in Fig. 1, and the 
external appearance in the state where a cover and key- 
pads have been removed is just as shown in Fig. 2. The 
portable telephone is similar to that in the second 
embodiment, also with respect to a casing 1 , a cover 2, 
ten-keypads 3, a selector cursor key and fixer keypad 
21, a transmitter portion 6, a receiver portion 7, a dis- 
play portion 8, an antenna 9, a control circuit a memory 
circuit, a first printed board 31, ten-key switches 32, a 
through hole 33, selector cursor key switches 41, a 
microphone 35, a speaker 36, a liquid crystal display 37, 
a second printed board 38. a fixer key switch 39 and 
built-in electric parts 40. Selector cursor key switches 
41 each constituted by a conductive rubber switch oper- 
ated by bringing a conductive rubber material into elec- 
trical contact with a not-shown pattern provided on the 
first printed board 31 are used also in this embodiment 
as shown in Fig. 5. 

[0045] The operation of the fixer key switch 39 and 
the operation of each of the selector cursor key switches 
41 are the same manner as the operations in the first 
embodiment. In order to operate the fixer key switch 39, 
the center portion of the fixer keypad 21 is pushed in 
vertical to the second printed board so that the convex 
portion 21a operates the fixer key switch 39. The gap 
between the convex portion 21a and the fixer key switch 
39 is narrower than a gap 41a of the conductive rubber 
switch of one of the selector cursor key switches 41. 
Therefore, when the center portion of the fixer keypad 
21 is pushed in vertical to the second printed board to 
operate the fixer key switch 39, each of the selector cur- 
sor key switches 41 is not operated before the fixer key 
switch 39 operates. On the other hand, in order to oper- 
ate one of the selector cursor key switches 41, the 
selector cursor keypad is pushed at slant with respect to 
the second printed board to eliminate the gap 41 a of the 
conductive rubber switch of the one of the selector cur- 
sor key switches 41, thereby operating the selector cur- 
sor key switch 41. 

[0046] In the case of the portable telephone shown 
in this embodiment not only is the selector cursor key 
and fixer keypad 21 formed from a light-transmissive 
material, for example, a silicon elastomermaterial, but 
also LED (light-emitting diode) lamps 51 and 52 in dif- 
ferent colors are disposed as back tight lamps in por- 
tions of the f irst and second printed boards 31 and 38 
which are put on the selector cursor key and fixer key- 



pad 21 . The LED lamps 51 and 52 are lighted individu- 
ally so that the selector cursor key portion and the fixer 
key portion can be indicated distinctively in the condition 
that it is dark in the surroundings. Also in this case, the 

5 operation of the switch unit and the operation of phone- 
book registration in the portable telephone using the 
witch unit are similar to those in the first embodiment 
described previously. In addition, in the same manner 
as in the first embodiment the switch unit can be 

70 formed to be compact, simplified in structure, restrained 
from increasing the cost and improved in operation per- 
formance. 

(Fourth Embodiment) 

15 

[0047] Fig. 6 shows an external appearance of a 
portable telephone as portable terminal device accord- 
ing to a fourth embodiment of the present invention. The 
portable telephone shown in this embodiment has a 

20 basic structure which is similar to that in the first, sec- 
ond or third embodiment described previously, and the 
portable telephone has a casing 1 , a cover 2, ten-key- 
pads 3, a transmitter portion 6, a receiver portion 7, a 
display portion 8 and an antenna 9. A control circuit and 

25 a memory circuit are provided inside the casing 1. In 
addition, this portable telephone is similar to that in the 
first second or third embodiment, also with respect to a 
first printed board 31, ten-key switches 32, a through 
hole 33, a selector cursor key switch 34 (41), a micro- 
da phone 35, a speaker 36, a liquid crystal display 37, a 
second printed board 38, a f ixer key switch 39 and built- 
in electric parts 40. In the case of the portable tele- 
phone shown in this embodiment, the selector cursor 
switch 34 has eight switch circuits, and a selector cursor 

35 key and fixer keypad 61 provided with eight selector cur- 
sor keys is used as shown in Fig. 6. Also in this case, 
the operation of the switch unit and the operation of 
phonebook registration in the portable telephone using 
the switch unit are also similar to those in the first 

40 embodiment described previously. In addition, likewise, 
the switch unit can be formed to be compact, simplified 
in structure, restrained from increasing the cost, and 
improved in operation performance. 
[0048] Although a daphragm-type push switch or a 

45 conductive rubber switch is used as a selector cursor 
key switch in the above-mentioned first, second, third 
and fourth embodiments, other contact switches may be 
used as the selector cursor key switch, and it is a matter 
of course that various alternations can be made within a 

so scope not-departing from the technical thought of the 
present invention. 

[0049] In addition, the selector cursor key switch 
may have switch circuits numbering in n which is an 
optional number, and it is a matter of course that various 
55 alternations can be made within a scope not-departing 
from the technical thought of the present invention. 
[0050] In addition, although the switch unit accord- 
ing to the present invention is applied to a portable tele- 
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phone, the present invention is also applicable to 
portable terminal device other than the portable tele- 
phone. 

[0051] As described above, according to the 
present invention, in the switch unit configured to be 5 
operated by pushing of keypads, two kinds of switches 
can be allocated to two layers of printed boards so as to 
be disposed adjacently to each other in planar view. 
Accordingly, keypads for the switches can be disposed 
at a place, and also can be made into one keypad mini- w 
aturized by integral forming, so that the switch unit can 
be miniaturized. In addition, the switches are disposed 
at high and low levels separately. The degree of free- 
dom on mechanism is therefore increased so that the 
structure can be simplified, and the cost can be 15 
restrained. In addition, when this switch unit is used in 
portable terminal device, for example, selector cursor 
key switches and a fixer key switch can be disposed 
adjacently to each other in planar view so that their key- 
pads can be integrated. As a result, the space for a key 20 
input portion can be reduced, so that it is possible to 
obtain portable terminal device which is small in size, 
low in cost and superior in operation performance. 

Claims 25 

1 . A switch unit comprising: 

a housing having a front surface; 

a first printed board disposed below the front 30 

surface of the housing; 

a second printed board disposed below the first 
printed board; 

a first switch disposed on the first printed 
board; 35 
a second switch disposed on the second 
printed board; and 

a keypad disposed on the front surface of the 
housing; 

wherein each of the first switch and the second 40 
switch is operated when the keypad is pushed. 

2. The switch unit as claimed in claim 1, wherein the 
keypad is made of an elastic material. 

45 

3. The switch unit as claimed in claim 2, wherein the 
elastic material is an elastomer material. 

4. The switch unit as claimed in claim 1 , wherein: 

50 

the keypad has a central key defined on the 
central of housing and a peripheral key defined 
around the central key, 

the central key operates one of the first switch 
and the second switch when the central key is 55 
pushed; and 

the peripheral key operates the other of the first 
switch and the second switch when the periph- 



eral key is pushed. 

5. The switch unit as claimed in claim 4, wherein 

the first printed board defines a hole; 

the keypad has a protrusion below the central 

key, the protrusion penetrating through the hole 

to face a top of the protrusion to the second 

switch on the second printed board; and 

the protrusion operates the second switch 

when the central key is pushed 

6. The switch unit as claimed in claim 5, wherein the 
first switch is a contact switch. 

7. The switch unit according to Claim 6, wherein: 

the keypad is made of an elastomer material 
transmitting light; 

a back light lamp is disposed on each of the 
first printed board and the second printed 
board; and 

the back light lamp on the first printed board is 
different in color from that of the second printed 
board. 

8. The switch unit according to Claim 1, wherein one 
of the first switch and the second switch is a multi- 
input switch having a plurality of contact circuits. 

9. A portable terminal device comprising: a switch unit 
including: 

a housing having a front surface; 

a first printed board disposed below the front 

surface of the housing; 

a second printed board disposed below the first 
printed board; 

a first switch disposed on the first printed 
board; 

a second switch disposed on the second 
printed board; and 

a keypad disposed on the front surface of the 
housing; 

wherein each of the first switch and the second 
switch is operated when the keypad is pushed. 

10. A Portable terminal device comprising: 

a housing having a front surface; 

a display portion for displaying data including 

characters; 

an input portion for selecting and fixing the data 

displayed on the display portion; 

a control portion for displaying the data 

selected and fixed by the input portion on the 

display portion; and 

a memory portion for storing the data; 
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wherein the input portion including a switch unit 
having: 

a selector cursor key switch for selecting 
data displayed on the display portion, 
a fixer key switch for fixing the selected 
data, and 

a keypad disposed on the housing for 
operating the selector cursor key switch 
and the fixer key switch respectively by 
pushing the keypad. 

1 1 . The portable terminal device according to Claim 10, 
wherein the input portion includes a plurality of ten- 
key switches and a plurality of ten-keypads for 
being pushed to operate the ten-key switches. 

1 2. The portable terminal device according to Claim 10, 
wherein the keypad of the switch unit is made of an 
elastic material. 



the first printed board defines a hole; 
the keypad has a protrusion penetrating 
through the hole in the first printed board to 
face the fixer key switch on the second printed 
5 board; and 

the fixer key switch is operated through the pro- 
trusion when the keypad is pushed. 

1a A portable terminal device according to Claim 17, 
10 wherein the selector cursor key switch is a contact 
switch. 

19. A portable terminal device according to Claim 17, 
wherein: 

is 

the keypad is made of an elastomer material 
transmitting light; and 

each of the first printed board and the second 
printed board has a back light lamp different in 
20 different from each other. 



13. The portable terminal device according to Claim 14, 
wherein the elastic material is an elastomer mate- 
rial. 

25 

14. The portable terminal device according to Claim 10, 
wherein the key pad has a fixer key disposed at a 
center of the integrated keypad and a selector cur- 
sor key disposed around the fixer key. 

30 

1 5. The portable terminal device according to Claim 1 4, 
wherein: 

the selector cursor key switch and fixer key 
switch are provided on a printed board dis- 35 
posed in the housing. 

16. A portable terminal device according to Claim 14, 
comprising: 

40 

a first printed board in the housing; 
a second printed board in the housing; 
wherein the selector cursor key switch and fixer 
key witch are provided on the first printed 
board and the second printed board respec- 45 
tively. 

17. A portable terminal device according to Claim 16, 
wherein: 

50 

the first printed board has the selector cursor 
key switch; 

the first printed board is disposed below the 

front surface of the housing; 

the second printed board has the fixer key ss 

switch; 

the second printed board is disposed below the 
first printed board; 



20. A portable terminal device according to Claim 10, 
wherein the selector cursor key switch is a multi- 
input switch having a plurality of contact circuits. 



30 



9 



EP1 024 644 A2 




10 



EP 1 024 644 A2 




11 



EP 1 024 644 A2 



FIS.3 



21a 




12 



EP 1 024 644 A2 




13 



EP 1 024 644 A2 



8 



103- 



61 



101 

n 0 

§85 



0 

,0 



0 



1 



14 



EP 1 024 644 A2 




15 



EP 1 024 644 A2 




16 



